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(57)Abstract: 

PURPOSE: To surely obtain a correlation pulse corresponding to a 
correlation peak even when a level fluctuation takes place without mis- 
detection of a correlation output signal due to spurious radiation. 
CONSTITUTION: A correlation output signal is outputted while being 
delayed or not delayed by a delay circuit 21 depending on the presence of a 
control signal. The output signal is selected by a selection circuit 22 into a 
signal with a correlation output based on the control signal or a signal at 
non-correlation output and a maximum value of each signal is latched by a 
correlation peak detection circuit 23 and a spurious peak detection circuit 
24 for a prescribed timing. A threshold level is set based on a maximum 
value of each signal latched in both the circuits by a threshold level setting 
circuit 29. The threshold level is compared with an output signal from the 
delay circuit 21 to form a correlation pulse. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In a spectrum diffusion receiver, this invention separates a correlation peak and 
spurious one from a correlation output signal, and relates to the binary-ized circuit for generating the 
correlation pulse corresponding to the correlation peak. 
[0002] 

[Description of the Prior Art] An example of the multiplexer by the conventional spread-spectrum 
communication mode which performs high-speed data transmission is shown in drawing 8 and drawing 
9 . Drawing 8 is a transmitter and, for a serial-parallel converter, and 2-1 -2-n, a multiplier, and 3-1 - 3- 
n of PN coder, and 4-1 - 4-n are [ 1 / a BPSK modulator and 5 ] addition machines. 
[0003] In the above-mentioned transmitter, inputted high-speed data (**) is changed into parallel data (I 
1), (1 2), and — (In) by the serial-parallel converter 1. Parallel data (I 1), (I 2), and — (In) are inputted 
into one input of a multiplier 2-1 , 2-2, —2-n. On the other hand, a different PN code (TJ 1) outputted to 
the input of another side of a multiplier 2-1, 2-2, -2-n from the PN coder 3-1, 3-2, — 3-n, (U 2)* and — 
(Un) are inputted. The output (El) of a multiplier 2-1, 2-2, —2-n, (E 2), and — (En) are inputted into the 
PBSK modulator 4-1, 4-2, —4-n, respectively, and modulate RF carrier signal (e). And from the BPSK 
modulator 4-1, 4-2, —4-n, the signal (mosquito 1) of a RF, (a mosquito 2), and — (mosquito n) are 
outputted, and it is inputted into the addition machine 5. From the addition machine 5, spread-spectrum 
signal (g) carried out n multiplex is outputted and transmitted. 

[0004] Drawing 9 is a receiver and, for a convolver, and 8-1 - 8-n, a multiplier, and 9-1 - 9-n of PN 
coder, and 10-1 - 10-n are [ 7-1 - 7-n / a wave detector and 12 ] data demodulators. In the above- 
mentioned receiver, input-signal (i) is distributed and is inputted into one input (a convolver 7-1, 7-2, — 
7n), respectively. On the other hand, the PN coder 9-1, 9-2, the PN code (KO 1) outputted from ~9n, 
(KO 2), and — (KOn) are added to one input of a multiplier 8-1, 8-2, and 8-n. a multiplier 8-1 and 8-2 — 
while will 8-n accept it and carrier signal (**) of a RF is inputted into an input. The output (SA 1) of a 
multiplier 8-1, 8-2, -8-n, (SA 2), and - (SA n) are impressed to another input of KOMBARUBA 7-1, 7- 
2,-7-n. 

[0005] The output (Si 1) of a convolver, (Si 2), and — (Si n) are inputted into a wave detector 10-1, 10-2, 
and 10-n, respectively. At this time, a correlation spike generates the output from a convolver from each 
DCH to the same timing. The output (SO 1) of a wave detector 10-1, 10-2, and 10-n, (SO 2), and — 
(SOn) are inputted into the data demodulator 12. Data (**) to which it restored is outputted from the 
data demodulator 12. now — the conventional multiplexer mentioned above — the synchronization of a 
carrier — needing — moreover, the convolver (or matched filter) as correlator — plurality — there is a 
defect made required. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention person improved the defect of the 
conventional multiplexer of needing such two or more correlators by Japanese Patent Application No. 
No. 153998 [ two to ], and proposed the multiplexer to which it can restore with single correlator. 
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Drawing 3 and drawing 4 show the example of 1 configuration of the transmitter of the spectrum 
diffusion (SS) communication device by invention of said point **, and a receiver, respectively. 
[0007] As shown in drawing 3 , the transmitter consists of the serial-parallel conversion circuit 101, a 
selector group 102, delay **** 103, the adder 104, a PN code (code) generator 105, a RF carrier 
generator 106, and a multiplier 107. As shown in drawing 4 , a receiver consists of the convolver 201 of 
correlator, a multiplier 202, the RF carrier generator 203, the PN code (code) generator 204, a high-pass 
filter (HPF) 205, amplifier 206, a wave detector 207, the binary-ized circuit 208, the sounder pulse 
detector 209, a sampling pulse generation circuit 210, an information detector 211, and a parallel serial 
conversion circuit 212. 

[0008] Next, actuation of the above-mentioned equipment is explained. First, transmit data a is changed 
into the signal of two or more channels by the serial-parallel conversion circuit 101 in a transmitter. 
Here, in order to simplify explanation, the number of channels is set to N. Moreover, transmit data a is 
changed into transmission speed with each of that slower output by the serial-parallel conversion circuit 
101. For example, it is changed into the parallel data of a transmission speed later than the transmission 
speed of 1-/N, or the transmission speed of transmit data a to arbitration. The spectrum diffusion 
modulation (SS modulation) according to the polarity of the signal of each YANNERU from the serial- 
parallel conversion circuit 101 is performed. 

[0009] In addition, the above-mentioned SS modulation uses two kinds of following methods. 

** CSK (Code Shift Keying) method : data (method which chooses and outputs two kinds of PN codes 

(PN1 and PN2) according to the polarity of a signal.) 

** OOK (On Off Keying) method : the method which chooses whether a PN code (PN1) is outputted 
according to the polarity of data (signal), or it does not carry out. 

[0010] In order to realize SS modulation actuation of the above two methods, the diffusion modulator is 
constituted with each selector group 102 for carrying out the above-mentioned selection by each output 
of the PN code generator 105 and the serial-parallel conversion circuit 101 to PN code (PN1 and PN2) 
generating. Next, the output of each selector of a diffusion modulator is inputted into each of delay **** 
103. SS modulating signal (information channel) with which the amount of delay of respectively 
different arbitration on the basis of the phase of the PN code (here, referred to as PN1) of the sounder 
channel from which the output of each delay machine serves as a synchronizing signal for a data 
recovery was set up is acquired. This situation is shown in drawing 5 . In addition, in drawing 5 , the 
information channel expresses the difference between the CSK method in the amount of delay (taul- 
tau4) from which it differs at the time of being referred to as 4 of 1 1-14, and an OOK method. 
Moreover, S is a sounder channel. Moreover, it also means that the transmission speed of transmit data 
is changed into transmission speed with each late information channel. Here, it is changed into one 
fourth of transmission speed. An adder 104 performs analog addition (multiplexing) for SS modulating 
signal of the information channel of N individual and the signal of a sounder channel which were 
acquired from each delay machine, a multiplier 107 performs multiplication with the output of the RF 
carrier generator 106 for the output of an adder 104, and a multiplexing SS signal is acquired. Next, in a 
receiver, the multiplexing SS signal acquired with the transmitter considers as an input signal, and is 
inputted into one input terminal of a convolver 201. 

[001 1] The PN code by which the RF modulation was carried out by a multiplier 202 performing 
multiplication with the output of the RF carrier generator 203 in the PN code (here, the PN code (PN1) 
used with the transmitter and the PN code (PN1) which has the relation reversed in time are used) 
obtained by the PN code generator 204 is made into a reference sign, and is inputted into another input 
terminal of a convolver. In a convolver 201, the correlation operation of an input signal and a reference 
sign is performed, and the correlation output which is a RF is obtained (refer to drawing 6 ). 
[0012] In drawing 6 , the correlation peak corresponding to each PN code which has the phase relation 
from which each information channel differs on the basis of the phase of the PN code of the sounder 
channel explained by drawing 5 separated in time is acquired. Here, the condition that the correlation 
peak which is an autocorrelation was acquired by the sounder channel and all information channels is 
shown. Therefore, a correlation peak is not generated when an autocorrelation is not obtained in any of 
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the CSK method and an OOK method (CSK method — a cross-correlation, OOK method — correlating 
[ no ]). In addition, although the above-mentioned example has described the case where a convolver is 
used for correlator, even if it uses a matched filter, it is satisfactory at all. However, the part which 
generates a reference sign replaces the pattern on a matched filter and is unnecessary. 
[0013] Next, a convolver output is detected in a wave detector 207 through a high-pass filter 205 and 
amplifier 206, it changes into the signal of a baseband information band, and the pulse train of a logic 
level is acquired in the binary-ized circuit 208. In addition, in the binary-ized circuit 208, the threshold 
is set up so that a correlation peak and spurious level can be separated the optimal. 
[0014] Since the correlation output corresponding to a sounder channel generates an always periodic 
correlation peak, it detects a correlation peak in the sounder pulse detector 209, and acquires a 
conventional -time signal. The purpose which needs the time amount signal made into such criteria is for 
making unnecessary the diffusion sign synchronization in the usual DS-SS. That is, it set to said 
equipment, phase simulation of the phase of the PN code of an input signal and the PN code of a 
reference sign on a convolver was performed, and not the method that carries out a data recovery but the 
asynchronous system which skipped the mere sign synchronous process is realized. The sampling pulse 
for sampling the correlation output corresponding to each information channel in the sampling pulse 
generation circuit 210 based on the conventional-time signal which is the output of this sounder pulse 
detector 209 is generated. 

[0015] In addition, when using a convolver as correlator, in order to carry out the opposite line of the 
input signal and reference sign which are inputted into a convolver, a correlation peak is generated in 
gate propagation delay time/2, namely, the correlation output corresponding to the amount of delay of 
each information channel on the basis of the phase of the PN code of the sounder channel in the 
transmitting side shown in drawing 5 from this (taul-tau4) — taul/2-tau — it will dissociate in time 
[ about 4/2 ], and will generate. Therefore, the sampling pulse is generated in consideration of the above. 
Based on a sampling pulse, in the information detector 21 1 , the correlation output corresponding to each 
information channel is sampled, and the data stream of each information channel is recovered from this. 
[0016] The data obtained here is data of a transmission speed equal to a late transmission speed after 
serial-parallel conversion was carried out in the transmitting side. Next, transmit data is restored by 
changing the data stream of the parallel of this N individual into serial data in the parallel serial 
conversion circuit 212. The outline of actuation of this single string is shown in drawing 7 . 
[0017] According to invention of said point **, as explained above, even if it performs the multiplexed 
spread spectrum system, correlator is good at one and the simplification of a circuit of it is attained. 
Now, although said binary-ized circuit 208 separates a correlation peak and spurious (side lobe) one 
from the detected correlation output and generates the correlation pulse (pulse of a logic level) 
corresponding to a correlation peak (it is made binary), it must be what can cope with the level variation 
of a correlation output, and spurious one enough. 

[0018] The purpose of this invention is separating the correlation peak of a correlator output, and 
spurious (side lobe) one appropriately, generating a correlation pulse, when correlator output signal 
level's is changed, and offering a binary-ized circuit possible [ a positive data recovery ] in the 
multiplexer to which it can restore with single correlator. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a binary-ized circuit of 
this invention A delay circuit which changes a correlation output signal to delay or a condition of not 
being delayed, based on ** of a control signal, and nothing, A selection circuitry which sorts out an 
output signal of the above-mentioned delay circuit to predetermined timing based on the above- 
mentioned control signal to a signal at the time of a correlation output, and a signal at the time of a 
decorrelational output, A correlation peak detector holding maximum of a signal which a signal was 
supplied at the time of the above-mentioned correlation output, and was inputted for every 
predetermined timing, A spurious peak detector holding maximum of the above-mentioned signal which 
a signal at the time of the above-mentioned decorrelational output was supplied, and was inputted for 
every predetermined timing, A threshold setting circuit which inputs each signal held for every above- 
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mentioned predetermined timing in the above-mentioned correlation peak detector and a spurious peak 
detector, and carries out data processing based on maximum of each acquired signal, An output signal of 
the above-mentioned delay circuit and an output signal of the above-mentioned threshold setting circuit 
are supplied, and these output signals are compared, and let it be a summary to have had a comparator 
circuit which outputs a correlation pulse, and a control signal generating means to generate the above- 
mentioned control signal based on the above-mentioned correlation pulse. 
[0020] 

[Function] According to the existence of a control signal, a correlation output signal is outputted without 
being delayed or delayed. This output signal is sorted out by the signal with the time of a correlation 
output and a decorrelational output based on the above-mentioned control signal by the selection 
circuitry, and the maximum of each signal is held to predetermined timing in a correlation peak detector 
and a spurious peak detector. A threshold is set up based on the maximum of each signal held in both 
circuits, this threshold is compared with the output signal of the above-mentioned delay circuit, and a 
correlation pulse is acquired. 
[0021] ' 

[Example] One example of this invention shown in a drawing below is explained. Drawing 1 is one 
example of the binary-ized circuit used with the spectrum diffusion receiver by this invention, and 
drawing 2 is the timing chart of the signal in each part of this circuit. 

[0022] In drawing 1 , a circuit the same [ the same sign as drawing 9 ] or similar is shown, and the 
binary-ized circuit 208 consists of a delay circuit 21, a selection circuitry 22, the correlation peak 
detector 23, the spurious detector 24, the threshold setting circuit 29, and a comparator circuit 30. The 
correlation peak detector 23 has the peak hold circuit 25 and a latch circuit 26, and the spurious peak 
hold circuit 24 has the peak hold circuit 27 and a latch circuit 28. The A/D-conversion circuit 20 is 
established in the input side of a delay circuit 21, the control signal generating section 31 is formed in 
the output side of a comparator circuit 30, and this control signal generating section 31 consists of the 
sounder detector 209 and the sampling pulse generation circuit 210. 

[0023] Next, actuation of the above-mentioned example is explained. In order that the correlation output 
detected by the wave detector may perform the data recovery by digital signal processing, it is changed 
into the digital signal of N bit (N : integer) from an analog signal by the A/D-conversion circuit 20. The 
correlation output signal by which A/D conversion was carried out is inputted into a delay circuit 21. In 
a delay circuit 21, the signal which is the correlation output inputted based on the conventional-time 
signal which detects the correlation pulse corresponding to a sounder channel, and is acquired by the 
sounder detector 209 is delayed. 

[0024] That is, control of whether the signal which is a correlation output is delayed before and after 
sounder detection, or not to carry out is performed (for details, it mentions later). In addition, the 
conventional-time signal (namely, sampling pulse corresponding to the correlation pulse of a sounder 
channel) acquired in the sounder detector 209 is generated continuously serially. However, since it is 
binary control before and behind sounder detection, if the first reference signal can be acquired in 
trigger, as actuation, it will be satisfactory in a delay circuit 21, in any way. 

[0025] Next, a correlation output signal is inputted into a selection circuitry 22 through a delay circuit 
21 . In a selection circuitry 22, all the correlation output signals that passed through the delay circuit 21 
are inputted into the correlation peak detector 23 until a sounder channel is detected, moreover — if a 
sounder channel is detected — if — the correlation peak generating part corresponding to an information 
channel serves as known, and the sampling pulse corresponding to the correlation peak of the 
information channel is made in the sampling pulse generation circuit 210. Therefore, the selection 
circuitry 22 after sounder channel detection generates the window which has the conventional-time 
width of face of the output of the sounder detector 209, and sorts out and outputs a correlation output 
signal. In addition, in a window, it is the section when a sounder and the correlation peak of an 
information channel exist, and window outsides are the spurious one existence sections other than those 
correlation peaks. 

[0026] That is, actuation between which a selection circuitry 22 discriminates by the inside and outside 
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of a window after a sounder channel is detected is performed. In addition, if supplementary information 
of the actuation of the delay circuit 21 mentioned above is carried out, in a selection circuitry 22, it sets 
to discriminate from the correlation peak component and spurious component after sounder channel 
detection, and, naturally the processing time by the system of the circuit to there from the output of a 
selection circuitry 22 by the time it obtains as window information which should choose the output of 
the sounder detector 209 and the output of the sampling pulse generation circuit 210 exists. Since this is 
a kind of feedback system, when a window is made, it generates delay for the processing time, namely, 
the case where a window is made — the inside of the window — a correlation peak component and 
outside — a spurious component — as — a correlation output signal must be inputted appropriately — 
divide and come out, and it is, therefore delay compensation of the correlation output signal after 
sounder channel detection is performed in the delay circuit 21 . 

[0027] Thus, in a selection circuitry 22, the section when all correlation output signals are inputted into 
the correlation peak detector 23 before sounder channel detection at, and a correlation peak exists by the 
window after sounder channel detection inputs the correlation peak detector 23 and the spurious 
existence section into the spurious peak detector 24. In addition, a selection circuitry 22 operates so that 
the digital value of n bits whose terminal side with which a correlation output signal is not outputted 
from a selection circuitry 22 in the above is the minimum value in the meantime may be outputted. 
[0028] Next, the signal which passed through the selection circuitry 22 is inputted into the correlation 
peak detector 23 and the spurious peak detector 24. In each peak detector, the maximum of the output 
signal of a selection circuitry 22 is first detected and held by each peak hold circuits 25 and 27. And the 
maximum currently held in the peak hold circuit is cleared at the same time it moves the maximum 
calculated by each peak hold circuit by making a clear signal into a trigger to each latch circuits 26 and 
28. In addition, the pulse period of a clear signal can be set as arbitration here. For example, supposing it 
sets up equally to the gate processing signal of the correlator used with a receiver, when correlator is a 
matched filter, it is every correlation peak period, and when correlator is a convolver, peak hold 
actuation will be performed for a correlation peak every two periods. It becomes possible to follow, even 
if it can perform peak detection of the time amount section of arbitration, therefore the amplitude 
fluctuation in a short correlation output arises by such configuration. 

[0029] Next, the maximum held by the latch circuits 26 and 28 of each peak detector is inputted into the 
threshold setting circuit 29. In a threshold setting circuit, data processing is performed based on each 
obtained maximum, and a threshold is computed. 

[0030] Although it is variously, if the threshold Vn(ed) and computed in the maximum obtained in the 
maximum obtained in the correlation peak detector in Vs and the spurious peak detector 24 is now set to 
Vt as an example as the calculation method Vt=Vn+ (Vs-Vn/alpha) (1) 
It asks. The calculated threshold is the digital signal of N bit. 

[0031] In addition, when weighting alpha of the 2nd term of the right-hand side is set to 2, a threshold 
will be set up in the correlation peak and spurious middle. Moreover, the above-mentioned weighting 
can also be given as a control signal from the outside. In that case, the above-mentioned control signal 
occurs from CPU etc. Next, the threshold obtained in the threshold setting circuit 29 is inputted into a 
comparator circuit 30. In a comparator circuit 30, the comparison with the correlation output signal and 
threshold which passed through the delay circuit 22 is performed, and when a larger correlation output 
signal than a threshold is inputted, a correlation pulse is generated. 

[0032] If supplementary information is carried out further above, before a sounder channel is detected, 
the maximum will be detected from all correlation output signals, a threshold will be calculated, and 
processing which generates a correlation pulse will be performed, moreover — if a sounder channel is 
detected — if — by measuring a correlation peak and spurious separation and setting up a threshold, 
correlation pulse detection precision is raised and little data recovery of an error is realized. In addition, 
in order to perform digital signal processing after a wave detector output, A/D conversion is performed, 
consequently digital signal processing also of the binary-ized circuit is carried out, but even when 
performing analog signal processing, it is clear that it is easily realizable. 
[0033] 
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[Effect of the Invention] As explained above, according to the binary-ized circuit of this invention, by 
taking a configuration which was mentioned above, there is no incorrect detection by spurious one from 
a correlation output signal, and the correlation pulse corresponding to a correlation peak can be acquired 
certainly. Moreover, even if amplitude fluctuation arises in a correlation output, it can fully answer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A binary-ized circuit of a spectrum diffusion receiver characterized by providing the 
following A delay circuit which changes a correlation output signal to delay or a condition of not being 
delayed, based on ** of a control signal, and nothing A selection circuitry which sorts out an output 
signal of the above-mentioned delay circuit to predetermined timing based on the above-mentioned 
control signal to a signal at the time of a correlation output, and a signal at the time of a decorrelational 
output A correlation peak detector holding maximum of a signal which a signal at the time of the above- 
mentioned correlation output was supplied, and was inputted for every predetermined timing A spurious 
peak detector holding maximum of the above-mentioned signal which a signal at the time of the above- 
mentioned decorrelational output was supplied, and was inputted for every predetermined timing, A 
threshold setting circuit which inputs each signal held for every above-mentioned predetermined timing 
in the above-mentioned correlation peak detector and a spurious peak detector, and carries out data 
processing based on maximum of each acquired signal, A comparator circuit which an output signal of 
the above-mentioned delay circuit and an output signal of the above-mentioned threshold setting circuit 
are supplied, compares these output signals, and outputs a correlation pulse, and a control signal 
generating means to generate the above-mentioned control signal based on the above-mentioned 
correlation pulse 



[Translation done.] 
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